Enzyme-modified cheese exerts inhibitory effects on allergen permeation in rats suffering from indomethacin-induced intestinal inflammation.
We have found that an enzyme-modified cheese (EMC) inhibited the permeation of allergens such as ovalbumin (OVA), using Caco-2 cells as an in vitro intestinal epithelial model. In addition, NPWDQ (Asn-Pro-Trp-Asp-Gln, aa 107-111 of alphas(2)-casein) was isolated from EMC and identified as one of the responsible peptides for this inhibitory activity (Tanabe et al., J. Agric. Food Chem., (2007)). In this study, we aimed to clarify the mechanism by which NPWDQ inhibited allergen permeation in vitro, and also to evaluate the effects of EMC on allergen permeation in vivo. Intestinal permeability for both fluorescein isothiocyanate conjugated dextran and horseradish peroxidase was decreased in Caco-2 cells by the addition of NPWDQ, indicating that NPWDQ might inhibit both paracellular and transcellular transports. Next, intestinal inflammation was induced by subcutaneous injections of indomethacin to rats. When OVA was injected into the jejunal and ileac loops of indomethacin-administered rats with and without NPWDQ, it was found that the addition of NPWDQ effectively diminished OVA permeation from both loops. Although the plasma OVA concentration of indomethacin-administered rats after oral OVA challenge was markedly elevated over that of normal rats, supplemental administration of EMC to the rats effectively suppressed OVA permeation. These results suggest that EMC is useful for the prevention of food allergy by inhibiting allergen permeation probably by enforcing the intestinal barrier.